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Abstract

This paper is based on the structural optimization design of a certain type of secondary reducer box, and uses SolidWorks software
to draw a three-dimensional model diagram of the structure of a certain type of secondary reducer. The finite element analysis
software is used to optimize the design of the box of a certain type of secondary reducer under given conditions, and the stress and
displacement cloud maps of the reducer box are obtained. From this, we have identified the weak links in the design process of the
reducer, optimize the box structure of a certain type of secondary reducer through finite element analysis. The results show that the
optimized box structure scheme can save about 21.23% of materials.

Keywords
SolidWorks; reducer; ANSYS; optimize design

I| — iy og Ak S sy
ETHEE — R Rasfa R SEamaigit
i X
HPRINGERFBE HUR SR TSR, HE - 7 E 491 750000
H E
W I T AR A R ik B AR GG L M AR T, i A SolidWorksER AR 224 T AR A Rk R M A E, E A AR
FUHT B A 2 3R A — SR8 ik B0 AR AR 0 M T 3AT AL R, FR T REZB ARG B A EB R EEEE, AP HEAN
A3 TR BAEKOGTEE P AEGEBRY, B ARTSN, SER LR BRRSHIITHA, SREW, HAE
R ZE My Y I T A WA £921.23%.
KA
SolidWorks; % %; ANSYS; kA&t

1515 2 KA — FRiRaS AR ER
MRS R MRS A, AR 2.1 MERAE REENEAR
AEFEANTRR IR, BB R E R AR FesiR AR | rr, RE=JeaaRn

S RSN, (SOOI I, it SRR LR,

DK, FNEEEHECNSR, ERARRARRIEHRECk

£y
SRR AT ANSYS SEEOATIRIE A N
e RS R ) S B AZS B, DRBETl ot 3t = [
R S R TV R D RERSMEl e 42 i L
P SRR " I VPR it

B 1 s R st E
[(E€WB] 2022 XR—RARIME “RIEH

ERWFHEENSIGETRIPERR (NBHS 1 RE IR AN
NYG2022136) ; 201 EXR—AARTURRME e jrpepnihe () (e vims)  EFEEED (mm)
[feE@N] %iE (1988-) , 2, DETEERA, O

B, AR, B, MSEUEIIH.

1500 1.1 220

22



TITERAREEE - 5075 - £ 158 - 2023 £ 08 A

2.2 F SolidWorks % {4 £ 37 i 75 48 {4 BY 3.1 AR MHFIZL TR e
I AR, 18 T AT H B0 A8 FO R R PR 25 A AR ' OB 38 77 70U R g e 5 B
1, RIEE SRR, Rl 2, &3 R P, R ks R R B FLEIE R A |, HBA

IR e FESLIOMS |, BRDUEAR ORI R
o, ORI 2D INE R R F LIS |, EREIACR
IR a X 1) =iy <LV 22 S 2y IR i sker el NS AR [ £ S
TR R G o
32 HHERMA

AR ATEINZ R G, BEEnEn, AREdE
FRTT AT Ess R BRMESRmE 5. & 6 fir. H
SHILIEH, WIRSHFEERA RS HEB I HZ DN, )
LERIZ RN 6.34MPa, Ui BRGEES FRIAE AT O R R
WHBKRATAELT, BE 6 fJUUEH, FIRES MM
ARG L2 N BRI A L E Ry . B ESFEIATE 4 1
P b ML R AR bR N, K294 0.325 10" mm,
RS I E e F L S A s A R F LD %, &
KOS REIRF] 0.141 x 10" °'mm.,

& 3 Tk

3 ET ANSYS WIBIRRZ LB RITHH

TS EE s R P 2 R AR (& 3)
T B HES Tt T a R ou . 15 ANSYS B E R
TCONTH, ESRERE OB, s AR
PeANBR s, R R K8 250, IR E=1.73¢11Pa, i1
FAHG p=0.3, BRE p=7.29 % 103kg - m"". B 5 FHM N E

T T A FE AR AR R8T SolidWorks B4
IR, RS2 TIIT = 4ERA 5 AR BRI BT EE( ANSYS)
FR ESEH TR, SR T RSB S
PTEE SR . AR SRR BS FE AR IO R 1 5557 F ) B UAS
Y5y anlEl 4 Fros.

6 MEMNBRE

3.3 R ERMLIETT
4 BRI ” iR ss AR Mg E TSI SolidWorks B0 A-42 Gl 8 — 20 R 52 B R 4

23



IREARSERE -$£07%

- %1581 - 2023 £ 08 A

4Ek, s AARICO A (ANSYS) SRR HIFFE
B TEERII AT, DA 40 NS FE AR AR
WA R EEN E . N ANSYS SR HA 20
TR A TES S, RGBSR A T AT o
DIFEAIAFA B FReREL, B fiibssy: skB=(8 ],
FHRAAFR V(B) — min, e M.
Bmin < B <Bmax, H dmax < §F

AR R FAREE B, FERIRIA vV 2B FRREL,
B LU R = AR A B EAS A A S O b As & 1
33.1%HEE

OEREE HI; QAR EERRERE H2; OFEARANEE
JEE B,

HAMEIEREE X A, 15 < Hl < 20, 15 < H2 < 20,
§<B<I15(Hfirhmm) .
332 KkEE®

IR FEA R FHROMTEL A IR 5k 250, IRGERESFEARGER
SZHER AN ST/ NT 90MPa, FEER| et waNER, K
EASEHITEEY 70MPa~90MPa,
3.3.3 BARSAH

FERGH AR F RS AR R T, FRARRE
KR FH N

FEAERT T, T XFEEROER V AR EFR, K
W HI ., RIS H2 . R NEEERE B ikt
A, HOKTIAN /] SMAX WIRASE &, RAZN LK,

x2 RALBIRSIR (HA H1, H2, B #fIAh mm)

ig HI H2 B (sll\\:?j V (mm®)
1 20 15 8 56.82 0.30465E8
2 18.892 | 14.263 7.864 57.63 0.29654E8
3 17.175 | 13.986 7.692 63.88 0.27325E8
4 16.652 | 13.552 7.527 61.43 0.24256E8
5 16.607 | 13.521 7.492 65.95 0.23998E8

* 3 REFMRERFFETEEHIRILE ( B6H mm)

YA HI1 H2 B
R 16.652 13.552 7.527
55k 16.607 13.521 7.492

Z(E 0.045 0.031 0.035

H#E 4T UUEH, FiEit s Eh &N R E Rk
Bt R RS R RIS E BT R, 5
B AREERKIIZ HY, 3D T 16.97%. S5 %40
FeA%, W ESAE AT AR 7 I R R AR B T4, T
16.07%, SEEIITSMEES, MALE REE S FE R A4
FUB/INT 21.23%, JfAskin, TERVOSERSSFEAR L%
hdfed, BB T IEGESS A B G, STk
T E AR

® 4 RUEHRIEHERXSET LR

TEPRER A 5k, BkigEn T U,

opvar, v, obj, 025 EMHIREEN DAYV, FE
0.25mm’

opvar, SMAX, SV, 706, 90e6 & M [k Z& Ar &
SMAX=70 %I 90MPa

opvar, H1, dv, 15, 20, 0.05 & ) i%it4AsE Hi=15mm
F 20mm, 2% 0.05mm

opvar, H2, dv, 10, 15, 0.05 & W i%i145 8 H2=10mm
F| 15mm, %57 0.05mm

opvar, B, dv, 8, 15, 0.05 & W i& 145 B=8mm %
15Smm, Z#% 0.05mm

optype, subp! {F M LT %

opsubp, 5! FAMLILETT 5 TEER

Bz G, FIDASEIA RS 2.

29 TSR AR R, SRR E AR
AR EHE. MEHEA T MR E s B 2 e T
TORAVER 4 RIS 5 A As B dR s TR, S5 R a3
FIT7Re

EBRITOTTEAE R R ERN, ST TENEEEE
40.05, 13 3 FrsRIERIERE HI, FlREE R E R H2
FEIRNEEERT B (I ZEELS/NT 0.05, MIEEEISEHE
Z— "IN ITE SRR A ER N TR BT
PFRE” o a{SHRERN RS M.

24

=5 eSS (U AEYaES Rt

HI (mm) 20 16.607 16.97%
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